Mononuclear phagocyte system dysfunction in murine SLE: abnormal clearance kinetics precede clinical disease.
Although several studies have reported abnormal immune clearance in murine models of systemic lupus erythematosus (SLE), a consistent defect in mononuclear phagocyte function in SLE-prone mice has not been described. To evaluate the mechanism(s) of immune clearance in murine SLE, we applied the technique of kinetic analysis to clearance studies of radiolabeled, immunoglobulin-sensitized red blood cells in normal BALB/c and autoimmune BXSB, MRL-lpr/lpr, New Zealand black (NZB) and New Zealand black/white (NZB/W) mice. Clearance studies were performed in 4-week-old to 18-month-old mice with a complement-fixing rabbit IgG antimouse red blood cell antibody. Four clearance rate constants governing complement- and Fc-mediated clearance function were evaluated: complement-mediated sequestration (k1), C3b deactivation and release (k2), complement-dependent phagocytosis (k4), and Fc-mediated sequestration and phagocytosis (k3). BXSB male, MRL-lpr/lpr female and male, NZB female, and NZB/W female and male mice all had significantly decreased Fc-mediated clearance function (k3) when compared with control BALB/c mice (p less than 0.0001). This defect in Fc-mediated clearance was present in all four strains of autoimmune mice by 6 months of age and preceded the onset of serologic and clinical disease activity in NZB mice. Abnormal complement-mediated clearance was detected in MRL-lpr/lpr female and male mice, NZB female, and NZB/W female and male mice, but not in BXSB mice. In MRL-lpr/lpr mice decreased complement-mediated sequestration (k1, p less than 0.0001) and complement-dependent phagocytosis (k4, p less than 0.0001) were present as early as 4 weeks of age. In contrast, the change in complement-mediated clearance in NZB and NZB/W mice was characterized by decreased C3b deactivation and release (k2, p less than 0.001) and resulted in an enhanced early phase of clearance. Decreased k2 values in New Zealand mice occurred as early as 2 months of age, preceding serologic and clinical disease activity as well as decreased Fc receptor function. These studies demonstrated an early, progressive, and uniform defect in Fc-mediated clearance in the four murine strains of SLE studied. Complement-mediated clearance, however, varied considerably in lupus-prone mice, ranging from severe impairment in MRL-lpr/lpr to normal function in BXSB and accelerated clearance in NZB and NZB/W mice. Accelerated clearance in New Zealand mice was characterized by decreased C3b deactivation and release of antibody sensitized cells, which in turn led to increased phagocytosis of sensitized cells sequestered by complement-dependent processes.